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As heating bills continue to climb, consumers are 
looking for less expensive ways to heat their 
homes. In some cases, the use of room heaters 
may reduce the total fuel bill without significantly 
reducing the comfort level in the house. 
In general, room heaters will not save money 
if they are used to heat the whole house. The 
central heating system can proVide the same amount 
of heat for the same or less cost. However, the 
total heat needed may be reduced by keeping a 
major part of the house at a lower temperature 
and using room heaters to warm only the areas 
in use at any one time. If at least two-thirds of 
the house can be kept at 50-55°F. and the rest 
heated to comfort level with room heaters, some 
savings may be possible. 
Comfort 
Comfort is not the same to all people. Thermal 
comfort is when the amount of heat produced by 
the body is the same as the heat easily lost to its 
surroundings. This heat is lost in four ways. 
A major heat loss from the body is by radiation. 
Any surface will radiate heat to any colder surface 
nearby. This applies to our bodies also-our skin 
surface will radiate heat to a cold wall or window, 
or even to the sky. 
Heat is also lost by convection- that is, air 
moving across the skin surface. This is the source 
of the "wind chill" factor that makes cold weather 
On the left, radiant heat moves from the sun and 
radiator to the man. On the right, a cool breeze causes 
heat loss by convection. 
COUNCIL NOTES Volume 6, Number 1 
© 1983 by The Board of Trustees of the University of Illinois 
Material in this publication by: 
Marylee MacDonald, SHC-BRC 
Illustrations: Donna Milner Editor: Henry R. Spies 
All rights reserved. No part of this publication may be reproduced in 
any form without permission in writing from the publisher. Published 
by the Small Homes Council-Building Research Council, University of 
Illinois at Urbana-Champaign, One East Saint Mary's Road, Champaign, 
Illinois 61820. This publication is one of a series written for the 
homeowner. A complete list of publications is available upon request. 
Page 2 
When two-thirds of the house is kept at 55°F., the 
remaining third can be heated with portable room 
heaters, with some savings possible. 
seem even colder than it really is. 
Our bodies are also cooled by evaporation from 
the skin surfaces and from the lungs. It takes heat 
to evaporate moisture, and that heat remains in 
the water vapor as it leaves our body. 
The fourth method of bodily heat loss is by 
conduction, commonly through direct contact with 
cool floors and furniture. Fortunately, most surfaces 
that our bodies touch, such as carpeting, are rel-
atively poor conductors of heat. However, a foot-
ball fan on an aluminum stadium seat in cold 
weather will certainly feel the effects of heat loss 
by conduction. 
Considering these ways to lose heat, it is easy 
to see that individual comfort is affected by the 
ease with which we are able to maintain a satis-
factory body temperature. The temperature of 
surrounding walls and windows can cause heat 
loss by radiation. Air temperature will control heat 
loss by convection. Warm air moving past will 
warm us, and cool air will cause a chilly feeling. 
The top spectator, sitting on aluminum stadium 
bleachers, knows his body is losing heat to the seating 
surface. The fans sitting below on cushions stay 
warmer. This form of heat loss is known as "con-
duction:' 
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The amount of heat produced by our bodies, 
called metabolism, varies considerably. When we 
are active or working, the body produces much 
more heat than when we are at rest. Age and state 
of health also change our heat production. Re-
searchers know much about the "average" indi-
vidual, usually a college or medical student, but 
very little about infants, the elderly, and the ill. 
Conditions comfortable to active young persons 
are almost certain to be too cool for their grand-
parents. 
This understanding of conditions which pro-
duce comfort is important in understanding the 
advantages, disadvantages, and use of room heat-
ers to produce comfortable conditions. 
Radiant Heating 
While nearly all room heaters use a combination 
of radiant and convection heating, some are de-
signed to produce primarily radiant heat. A large 
surface, such as a radiant panel, may be heated 
to a moderate temperature (about ll0°F.). In this 
case, the radiation component is relatively small 
and less likely to be felt on the face and head of 
the occupant. If a small surface, such as a heating 
element, can be raised to a very high temperature 
(1100°F.), the radiation component is higher and 
the occupant will feel concentrated heat focused 
on his body. 
A radiant heater will transfer heat to our bodies 
with or without air circulation, just as the heat of 
the sun reaches the earth through the vacuum of 
outer space. However, it will heat only surfaces 
which "face" it. This is the effect of facing a 
roaring fire in a cold room-one side fries while 
the other freezes. Any surface on the body or in 
the room that is heated by a radiant heater will 
become warm and heat the air near it, causing 
some convection, but this is not the primary means 
of heating. 
Radiant heat can be useful because it can be 
directed toward a small area. If the work area in 
a large room is small, a radiant "spot" heater, 
backed by a reflector, can heat the person working 
there ·without raising the air temperature, thereby 
conserving energy. The wing chair was developed 
as a means of being comfortable in a cold, drafty 
house. It provided insulation and draft protection 
on three sides of a person seated facing the fire 
or heat source. 
Convection Heating 
Convection heaters primarily heat the air in the 
room. A typical convection heater is the electric 
baseboard heater, which warms the air passing 
over a finned heating element. A heater with an 
air-circulating fan is also a type of convection 
G3.3 Room Heaters 
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Protected from drafts by his wing back chair, this 
gentleman enjoys the radiant heat coming from the 
open fire. 
heater. When the air temperature in the room 
increases, surfaces within the room are eventually 
warmed. This reduces the amount of heat lost 
from the body by convection. Heat supplied to 
the body by warm air can offset most of the heat 
lost by radiation to cold surfaces. However, because 
the convection heater warms the air, as well as 
the body and other objects in the room, more total 
heat will be used. 
Use of Room Heaters 
In the development of a comfortable home envi-
ronment, the American people have demanded 
that comfort conditions be maintained in every 
room. This has led to centrally controlled heating 
systems. The centr.al heating system is the main 
user of fuel in the house. For most of the country, 
the total heat used will decrease by 2-3% for each 
degree the thermostat setting is lowered. The major 
savings comes from lowering the thermostat setting 
for the whole house and then using room heaters 
to warm the occupied rooms. A room heater in a 
Wall-mounted, electric panel heaters can provide spot 
heat in cold bathrooms. 
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kitchen or family room, and the bathroom, can 
make those rooms quite comfortable, while the 
remainder of the house is at 50-55°F. In a sense, 
energy savings are obtained by reducing the com-
fort standards to those of an earlier era. However, 
the discomforts of an earlier era will be less 
noticeable because of the improved thermal con-
struction of today' s housing. 
A house temperature lower than 50-55°F. may 
cause problems with frozen pipes and damage 
wall finishes or foundations unless special precau-
tions are taken. Accurately maintaining a back-
ground temperature of 50-55°F. may be difficult. 
If the thermostat is located in the same room as 
the room heater, the thermostat will "think" the 
rest of the house is warm. The thermostat will not 
turn on the furnace or boiler until the temperature 
in that room drops. Unless the thermostat is located 
in the 50-55° zone, the heat in this portion of the 
house may drop below an acceptable level. 
If the house thermostat is set down 15° for the 
entire winter, the central heating system might use 
30-45% less fuel for the year. Since additional, 
often more expensive, fuel is used in the room 
heaters, overall savings on the order of 20-30% is 
about the most that can be expected. When using 
unvented fuel-burning heaters, ventilation is nec-
essary, and the total heating bill may stay about 
the same, or even increase. 
ELECTRIC HEATERS 
Convection Heaters 
Convection heaters may be of the baseboard type, 
which have no moving parts, or may have a 
circulating fan which blows across a heating ele-
ment-either a wire or a finned rod. Some heat 
will be given off as radiant heat if the heating 
element is visible, but most of the newer circulating 
heaters disguise their function and look more like 
stereo speakers. 
Convection heaters are often controlled by ther-
mostats or timers. (It is nice to wake up to a warm 





'_1. '.-' ~ 
" 
I= '-'-'~~ 
An electric convection heater raises the air temper-
ature in the room; it uses a small fan to blow air 
past the heating element. Control knobs are conve-
niently loc~ted near the top. 
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Long, low baseboard heaters can be used in front of 
sliding glass doors or to heat seated persons. 
being the largest which can be plugged into an 
ordinary outlet on a 20-ampere circuit. Baseboard-
type heaters are best when used to warm people 
at floor level or to reduce drafts from large glass 
areas. Desirable features include an automatic 
switch to turn them off if they tip over and 
convenient handles and controls. 
Radiant Heaters 
Radiant panel heaters operate at a relatively mod-
erate temperature (200°F. to 400°F.) and may be 
wall-hung or floor-mounted. They provide steady, 
even heat to objects or people in front of them. 
Because of their lower operating temperature, they 
are safer, but are slow to provide heat after they 
are turned on. 
Radiant reflector heaters operate at a much 
higher temperature, usually about 1000°F. A re-
flector behind the heating element bounces the 
heat into the room, where it can be "aimed" at a 
person or area. They are effective at warming a 
person within a small area, but do not warm the 
air significantly. The metal guard over the heating 
element can present a burn hazard. 
Quartz heaters are radiant units with the heat-
ing element enclosed in a glass-like quartz tube. 
They look like a fluorescent light mounted on a 
metal base. Quartz, however, transmits infrared 
radiation better than glass. The quartz shell con-
tains one or two heating elements. A reflector 
directs the heat. A timer may be included, but 
these, like all radiant units, cannot be controlled 
An electric radiant heater uses a reflector backing 
the heating element to direct heat, but it does not 
use a fan. 
An upright quartz heater uses a wide base to prevent 
tip-over. 
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with a thermostat because they heat the objects 
or people in front of them and not the room air. 
Because of their height, vertical heaters are subject 
to tipping, but a wide, weighted base reduces the 
hazard. If the quartz tube should break, the heating 
element could shock the user. This is unlikely 
because of the strength of the quartz tube and the 
automatic tip-over switch, but it is possible. The 
metal guard, protecting the quartz tube, can be a 
burn hazard. 
Oil-filled radiant heaters, shaped like old steam 
radiators, are actually a combination of radiant 
and convection heaters. The oil-filled section ra-
diates heat from its surface, and the large surface 
area heats a significant amount of air, which 
circulates by convection. These heaters maintain 
a relatively low surface temperature, which min-
imizes the bum hazard. Also, the heat capacity of 
the oil maintains a more constant room tempera-
ture as the unit cycles on and off. An on/ off switch 
or a thermostat with variable settings control the 
heat output. Disadvantages include high initial 
cost and relatively slow reaction time to a call for 
heat. Contrary to advertising claims, they are no 
more efficient than any other electric room heater. 
Safety 
Electric heaters now on the market are required 
to have safety switches which tum the heater off 
if it tips over. Some heaters have a heat-sensing 
mechanism which turns the heater off if it over-
heats. Oil-filled, radiator-style heaters may not 
have safety shutoff switches. 
To operate electric heaters safely, follow these 
precautions: 
e Avoid laying cloth on any heating device. Any 
electric heater gets hot enough to scorch light-
weight cloth. 
e Keep heaters away from curtains, furniture, or 
electric cords. 
e Take care that the wiring in the house is ade-
quately sized to operate electric heaters. Many 
electric heaters draw 1500 watts, which is the 
maximum for a standard 20-ampere circuit. 
Larger heaters will require special wiring. 
e Do not use an ordinary extension cord on an 
electric heater. Only specially made, heavy duty 
extension cords can supply the amount of power 
required by an electric heater without over-
heating the cord itself. 
e If you have any doubts about the wiring in 
your house, call an electrician to have it checked 
before using an electric heater. It may be nec-
essary to use smaller heaters in older houses to 
prevent fuses from blowing. Do not change 
fuses to a larger size. 
G3.3 Room Heaters 
Snaking across the room, the ordinary extension cord 
connecting the heater to the light socket can easily 
overheat. Plug the heater directly into an outlet. 
FUEL-BURNING HEATERS 
Room heaters burning kerosene, natural gas, or 
propane are often used. A few require permanent 
installation and may be vented through the wall. 
Most are portable and unvented. 
In some states and cities, unvented gas or 
kerosene heaters are in violation of state and local 
laws. Be sure to check with your local building 
code official before installing one. Check with your 
insurance company to verify that there will be no 
loss of coverage if you purchase and use a fuel-
burning heater. 
Kerosene-burning Heaters 
Most kerosene heaters are portable, although some 
of the newer models require permanent installation 
and venting through the wall. This section will be 
limited to portable heaters, since they are the most 
common. 
A convection heater draws in room air at the bottom. 
Heated air exits at the top. 
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While kerosene-burning heaters have been 
available for several generations, they were seldom 
used because of safety and odor problems. Begin-
ning in 1975, kerosene heaters of a new design 
began arriving from Japan. They were highly 
efficient-about 98-99%. They had convenient, 
electric ignition, and they incorporated a safety 
switch which shut the heater off immediately if 
the unit was tipped. New refining techniques also 
provided a purer grade of kerosene, reducing the 
odor problem. In Japanese houses, however, nat-
ural ventilation prevented the accumulation of 
indoor pollutants generated by the heaters. Even 
with improved design, modem kerosene heaters 
are only safe when they are used in well-ventilated 
spaces. 
Any fuel-burning heater needs oxygen from 
the air to bum the fuel. People also need oxygen 
to breathe. A fuel-burning heater can use enough 
oxygen to reduce the oxygen content in the room 
below that needed for breathing. 
Some gas and kerosene heaters feature an 
oxygen depletion sensor. The sensor will shut off 
the heater if the oxygen in the room drops below 
the level needed to sustain life. While it does 
prevent asphyxiation, the sensor does not warn of 
high levels of other pollutants in the air. 
Fuel stored in the tank at the base of a convection 
heater ~icks up into the combustion chamber. 
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Both radiant and convection heaters are avail-
able. Both usually have electric ignition from bat-
teries carried within the unit. Most bum the ker-
osene as it evaporates from a wick, but a few 
direct vaporizing models are available. The kero-
sene tank may be built-in or removable for filling. 
Radiant heaters are usually square or rectan-
gular. The heater's wick, burning with a blue flame, 
heats the metal mantle covering it to incandesc-
ence. A polished metal reflector backing the mantle 
directs the heat into the room. Because of the 
reflector, the back of the heater does not become 
as hot as the front and may be placed as close as 
18" to a wall or furniture. The heat is directional, 
similar to an electric radiant heater. Some models 
have an electric fan which can be used to circulate 
heat from the back of the reflector, so that they 
function as both a radiant and convective source. 
Convection heaters are usually round, and air 
taken in at the bottom of the heater rises past the 
hot mantle and is discharged into the room. Since 
all surfaces are hot, the convection heater should 
be kept at least three feet from the nearest flam-
mable surface or material. 
Gas-fired Heaters 
While not portable, unvented gas-fired heaters are 
sometimes used as room heaters. A gas line is 
connected to the heater. They may be either of 
the radiant or convection type, and are similar to 
the kerosene-burning units. 
Unvented propane or natural gas-burning heaters are 
connected to the fuel source by the coupling to the 
right of the heater. The grille on the front can become 
quite hot. Be sure to provide adequate ventilation 
when these heaters are used. 
VENTILATION 
When any fossil fuel is burned, it produces carbon 
dioxide, carbon monoxide, nitrogen dioxide, sulfur 
dioxide, water vapor, and traces of other com-
pounds, depending upon the contamination pres-
ent in the fuel. In vented systems, such as a 
furnace or boiler, the by-products of combustion 
escape up the chimney, along with a certain amount 
of heat. With an unvented heater, heat stays in 
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Providing adequate ventilation for any fuel burning 
heater is a vital safety precaution. Open a window 
1/2" in the room where the heater is being used. 
the room, but so do the combustion products. To 
be safe, these pollutants must be removed. 
While not immediately life-threatening, carbon 
dioxide, nitrogen dioxide, and sulfur dioxide can 
produce long-term harmful effects. They produce 
a risk of acute and long-term respiratory problems, 
and increased risk of cardiovascular disease and 
possibly cancer. Therefore, it is recommended that 
young children, the elderly, pregnant women, and 
those with anemia, vascular, and respiratory prob-
lems should avoid exposure to unvented fuel-
burning heaters of any kind. 
In certain kinds of housing, residents run a 
greater risk of asphyxiation. Very tight, but poorly 
insulated, buildings in cold climates have a high 
heat demand but low natural ventilation. Residents 
of poorly insulated apartments or trailers may have 
already caulked and weatherstripped. Unless ven-
tilation is provided, the build-up of pollutants and 
carbon monoxide can prove life-threatening. 
Moisture 
In addition to the effects on the health of the 
occupants, unvented fuel-burning heaters can 
damage the structure of the building. When one 
gallon of kerosene is burned, slightly more than 
one gallon of water in vapor form is released into 
the air. Water vapor can pass through the inside 
surfaces of walls and ceilings into the stud spaces 
and the attic. When the water vapor comes in 
contact with a cool surface, it condenses, wetting 
the insulation and the wood. Even in rooms where 
vapor barriers have been installed, the band joist 
area between the first and second floors is vul-
nerable. Damage to window frames and sills from 
moisture condensing on the glass can be extensive. 
G3.3 Room Heaters 
Icy, dripping windows point to excessive humidity. 
Water vapor generated by a fuel-burning kerosene 
heater may condense on cold windows and walls. 
(See SHC-BRC Council Note F6.2, Moisture Con-
densation.) Condensation in the attics of houses 
built with roof trusses can corrode steel truss plates. 
Excessive moisture is one of the most serious 
problems resulting from the use of unvented fuel-
burning heaters. 
Safety 
These safety precautions must be followed if the 
heater you are using burns kerosene. Heaters with 
built-in tanks must be allowed to cool and carried 
outdoors for refilling. Heaters with removable tanks 
can remain indoors while the tank is taken outside 
for refilling. Outdoor refilling is a must, since a 
small spill onto a warm heater might ignite the 
kerosene. Similarly, a spill indoors on a carpet 
might ignite when the heater is relit. Any drops 
of fuel spilled on the tank or heater must be wiped 
up before relighting. 
Kerosene storage is also a problem. It should 
never be stored in the house, basement, or attached 
garage. It must be stored in a tight metal can 
clearly labeled "kerosene", that has never been 
used to store any other fuel. Kerosene vapors are 
dangerous because they are heavier than air and 
will flow along the floor for a considerable distance, 
where they can be ignited by the heater or a pilot 
light on some other appliance. 
Only the purest grade of kerosene, 1-K, should 
be used in heaters. Fuel oil and diesel fuel contain 
impurities which will increase the odor problem, 
add air pollutants, and increase maintenance on 
the heater. 
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For portable kerosene heaters, the following 
safety precautions should be strictly observed: 
e Use a heater listed by Underwriters' Labora-
tories. 
e Read all of the instructions with the heater. 
e Always refuel the heater outdoors. 
e Let the heater cool before refilling. 
e Wipe up spills before relighting. 
e Keep heaters away from drapes, curtains, fur-
niture, clothing, children, newspapers, and pets. 
e Do not carry the heater when it is lit. 
e Keep a Class B fire extinguisher (for oil fires) 
near the heater. Have it close by when refueling 
the heater. 
e Do not use the heater where gases or vapors 
from aerosol cans are present. Many times the 
propellant is propane. The can may ignite and 
act as a flame-thrower. 
e Store fuel in a tight metal container marked 
"kerosene". Never put any other kind of fuel 
in the container. 
e Store kerosene in a detached structure, away 
from the house. 
e Watch for signs of excess moisture on windows 
and doors. Provide some amount of ventilation 
to overcome high relative humidity. 
Follow these precautions when using any fuel-
burning heater. 
e Never leave a child in charge of a fuel-burning 
heater. 
e Never go to sleep with the heater on. 
e Always provide sufficient ventilation. 
Turn off unvented, fuel-burning heaters before going 
to bed. Carbon monoxide build-up during the night 
could be fatal. 
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Cost 
Any-possible savings from using a portable room 
heater will occur because a smaller portion of the 
home is being heated to comfort level. By cutting 
back on the use of the central heating system, the 
consumer may be able to save some money. Home 
heating fuels vary in cost, however. With a less 
expensive fuel available for central heating, it may 
be possible to heat the whole house for the same 
amount of money that it would cost to heat one-
third of the house with a portable heater. Fuel 
prices vary regionally, making an accurate predic-
tion of savings difficult. 
Similarly, the kinds of houses people live in 
will affect how much money they are able to save 
by using portable room heaters. The amount of 
air leaking into the home through infiltration, the 
amount of insulation, and the outside temperature 
are key factors in deciding whether fuel-burning 
heaters will save money. In tightly built, well-
insulated houses, they may actually cost more to 
operate because a window must be opened to keep 
the pollutants and humidity at an acceptable level. 
An unvented fuel-burning heater might not be 
economical when: 
e Heating more than 1/3 of the house. 
e Outside temperatures are very cold. 
e The house is relatively air-tight but not well-
insulated. 
e A low-cost fuel for the central heating system 
is available. 
You could consider using room heaters when: 
e The climate is relatively mild. 
e The fuel for the central heating system is ex-
pensive. 
e Only a small proportion of the house will be 
heated. 
e A radiant heater can heat a small area in a 
larger room. 
Though not cost-effective in many cases, unvented 
fuel-burning heaters can serve as emergency heat-
ers during a winter power failure. At least four 
states, and many local communities, ban their use. 
Safety is the main concern. Though the heaters 
have conformed to safety standards set by Un-
derwriters' Laboratories, human error, careless-
ness, or laziness can still cause unfortunate acci-
dents. Be sure to READ THE LABEL 
COMPLETELY AND FOLLOW ALL DIREC-
TIONS. 
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